
Lessons- - from Titantic Disaster,
Vaval Constructor David Watson Taylor, U.

S. N. is regarded as one of the foremost authori-
ties on v ship construction in the world. He has
the unusual distinction of having been graduated
by two of the greatest naval. schools the .U. S.
Naval Academy and the Royal College at Green-
wich, England after having made the highest
marks in his examinations that had ever been at-

tained bv a student in the history of either insti-
tution. In Popular Mechanics, he writes as fol-

lows, concerning the loss of the "Titanic":
The "Titaiiic"i catastrophe teaches no new les-

son as regards the fallibility of man. It simply
furnishes another example of the well established
principle that if, in the conduct of any enter-
prise, an error of human judgment or faulty
working of the human senses involves disaster,
sooner or later the disaster comes.

Looking backward it seems an error of judg-
ment of the (captain of the "Titanic" to risk pas-
sage near the ice. That gallant officer and gen-

tleman went down with his ship to honorable
death, and his story can never be told. It seems
practically certain that he did not for one mo-

ment think he was. running any material risk
of accident to his vessel, much less risk of de-

struction. The mere fact that he was not on
the bridge at the time of the collision is very
strong evidence that he thought his course would
have cleared the bergs whose position had been
reported to him.

Picked captains of Atlantic liners cling to the
bridge to the point of exhaustion whenever they
consider the circumstances to involve the least
danger to the ship.

If Captain Smith erred, it was the error of a
' captain whose record and experience were of the

best. We need not expect to secure greater
safety by better captains, and without speculat-
ing as regards matters involving personnel and
discipline, let us now consider matters of ma-

terial.
The most salient fact is that if the "Titanic"

had carried more boats or a number of life rafts
in addition to hrr boats, many more lives would
have been saved. There were 16 large boats, to
be swung out by the davits before lowering, and
two sea boats. swung out at the forward davits
ready for instant lowering in the case of man
overboard or other emergency. It appears also
that two more bats were carried over the of-

ficers' quarters, one at least of which was not
lowered at all, but floated away when the '"T-
itanic" sank.

There was evidently room for many more
boats. The deck plan shows room between the
two groups of biats where to more could have
been carried. Vorcovcr, we learn from the des-
cription of t'je'Vhip published in various technical
papers nealv a year ago. that each pair of the
davits in vial ted was fitted to handle two boat;..
So -- that as regards space there was obviously
room to install ome 5. instead of 16 large boats,
making in all 51"), iutead of jo. and there is no
difficulty from tphca incss in the way of carry-
ing the larger number.

The boat, equipment on board appears to have
complied with the minimum requirements of
the English Hoard of Trade, the responsible gov-
ernmental authority in this connection. Jt seems
practically certain that regulations all over the
world will be promptly changed, and the boat
equipment of these very large ships should cer-

tainly be increased to provide boat accommoda-
tions for every'' soul allowed on board. There is
a great opportunity here for international team
work and it is very desirable that not only re-

quirements for safety of paenger. but tonnage
rules, berthing requirements of steerage pasen-gers- ,

etc., should be internationally standard-
ised.

The facts that under the circumstances more
hvats would have saved many more lives from
the "Titanic." and that she could have carried
about three times as many boats as she had
should, not blind our eyes to the fact that life-

boats are, after all. a very inefficient device
for saving life from a sinking vessel. If the
"Titanic" had actually carried (1 boat, it does
not seem at all likely that nearly all of them
would have been launched. One of the she
did carry was ivt launched at all. being incon-
veniently stowed. The crew was new to the ship
and apparently had been given no adequate boat
drill, but on the other hand the conditions were
exceptionally favorable, there being apparently
an unusually smooth sea and little list of the
ve-s- cl at any time. Had there been any sea wor-
thy of the name, the roll of survivor. would
have been short indeed.

The difficulty of launching lifeboats is enor-
mously increased by a very moderate sea and
the chance of living in them after launching
very much reduced. Properly built boats with
air tanks would not sink, but if overloaded and
inadequately manned, the majority of the pas-sence-

would succumb very soon. A boat
winch would carry 50 or 00 person in smooth
water could nt carry nearly so many in rough
s ater.

The area in plan of the large lifeboat of the
"Titanic" was somewhere near joo square feet.
Imagine some to person crowded upon a rect-
angular platform of this area, say 12 by 18 feet,
and some idea can be formed of the conditions
existing in a "Titanic" lifeboat loaded to ca
picity.
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After the loss of the "Bourgoyne" from a col-

lision, in 1898, there was a prize offered by the
heirs of 6ne of those lost for the best device
for life saving, resulting in many suggestions,
though nothing that appealed to steamship own-

ers as commercially practicable.
There will be a' flood of suggestions as a re-

sult of the "Titanic" disaster. A favorite idea
is a refuge deck or similar device to which all

hands repair when the ship begins to sink and
which floats cheerfully away as the ship takes
her last plunge. The idea is not so easy to carry
out as to conceive, but there seem no insuperable
mechanical difficulties in. the way. The bug-a-go- o

that there is an irresistible suction when a

ship goes down has been pretty well disposed
of for the present by the stories of the "Titanic"
survivors. Steamship companies would be loath
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Moreover, derelicts, though not nearlv so nu-

merous as formerly, are not unknown, and a col-lisio- n

with a derelict mav well le as dangerous
as one with an iceberg, finally there is the dan-
ger of collision with another vesel, especially in
a fog. So it seems wort If while to consider
whether the resources of the na.al architect, as

.regards safety in connection with collision, were
really exhausted in the "Titanic."

The broadside elevation of the vessel shows
that she had an enormous reserve bimvanccv orvolume above the water line. Incidentally it
will be noticed that the "upper deck" is not' thehighest deck and the fourth smoke-tac- k is not
a smokestack at all. but apparently a ventilatorfo'in the engine room.
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J nc watertight buUhcaJj arc a'l transv crse

and all join the outer skin. It fs an elementary
principle of safety with such an arrangement
that bulkheads must be so close together that
two adjacent compartments may be flooded at
the same time without danger to the vessel. This
is a minimum requirement and its obvious reason
is thflt a colliding vessel may strike just, at a
bulkhead and throw open two conpartments at
once to the sea.

The "Titanic" had.'on her sides above the
double bottom, a fingle kin only. Experience
with large stcefvcsscls colliding with the bottom
has demonstrated conclusively the graat protect-
ive value of the double bottom fitted on such
v essels. There is no doubt that if the inner bot- -

toni skin had been carried up on the sides of '

the "Titanic," the protection against collision
with icebergs would have been much improved.
The best practicable protection along this line .

would probably have been obtained by carrying
the coal in fore and aft bunkers against the
side of the ship, with watertight longitudinal
wing bulkheads separating the bunkers from the
boiler rooms.

Longitudinal bulkheads have been adopted on
the fastest vessels crossing the Atlantic today.
The additional protection afforded against col-lisio-

penetrating the outer skin is obvious. The
same idea is readily applied forward of the boil-

er s'pacc where protection is most needed. Lon-

gitudinal wing bulkheads have some objections
of their own as ships having them will list when .

damaged, but. with vessels having great free-

board the list need not be dangerous. A bulk-

head does not confine the water after a collision
because it is 'marked "V. T." (watertight) on
the plans. To fulfill its purpose it must be built
so that it holds up against the pressure of the
water without serious leakage and it must have
nft hole in it. If it has doors thev must be .

closed. At the bottom of the "Titanic" there
v ere doors in practically every bulkhead.

They wefe ordinarily worked by band, but if
an emergency a magnet energized by prcssinf
button on tlie bridge released a friction clu
and allowed the. door to drop, thus closing by
own weiglyt. The drop or "guillotine" type of
door is favored today by very few naval archi-

tects as against those operated positively by
hydraulic or electric power.

While exact information as to the damage
done is not available, we y speculate without
much danger of exaggerating it. A ship's officer
aw water very soon after the collision in the

compartment next forward of the forward boiler
eompartment and firemen were driven from their
qitaitcrs two compartments forward of this
by encroaching water. This water may have
found its way from the vicinity of the boiler- -

A loom bulkhead through the firemen s tunnel.
J Assuming that the ship was originally at l!;e

water line and that all buoyancy forward of the
lonvard boiler compartment was lost, the new
line of flotation which the ship would assume,
would be different. It will be observed that this

ajls above the top of the bulkhead at the' for- -

want run i me uoncr room wiiivii cxienus 10
the "upper deck" only. Hence the
water would find its way aft on the tipper deck
and flood other compartments from above, the
sinking of the ship from this position being in- -

v stable?. There seems little doubt from state-
ments of the survivors that all compartments
forward of the forward boiler-roo- m bulkhead

ere pierced below water.
If we assume loss of all buoyancy in the tor-war- d

boiler-roo- m compartment as well as in th
compartments forward, the water would be near-
ly jo feet over the top of the bulkhead next
abaft the damaged portion.

In estimating these water lines it was assumed
that the water between bulkheads found its way
freely up through decks. It does not appear from
the description of the "Titanic" that special en-

deavor was made to secure horizontal water-tigh- t
'subdivision, and from statements of the sur-

vivors, it appears that water found its way up
, freely through the usual deck openings.

If the vessel had been completely flooded be-

low, forward of the boiler rooms, but with a wa-
tertight deck at the water line so that no water
could pass up. the new line of flotation woirid
have been vastly different. Even with the for- -

.

ward boiler compartment flooded in addition, the
new line with a watertight deck would have
have been lower than before being flooded.

This shows how beneficial horizontal water-
tight division forward would have been. With
a tight deck at the water line forward and tight
bulkheads of adequate strength running, some t
;.l,e. ,'f.',.f r ,lfc,v" an'l snmc to the saloon deck, the
"Titanic" could have had every compartment be-- I

w water from the bow. to 'and including the
forward boiler room, thrown open to the sea, yet

MiM have been perfectly safe.,
In conclusion it would seem that the lessons

impressed upon us by the "Titanic" disaster in
seeking greater safety upon larger passenger ves-
sels are:

As an immediate measure sufficient boitl
should be carried for all souls on board, but a
combination of boats and large unsinkable

life rafts would be better.
a. The raditelegra.hic equipment and opera-

tion should be such that vessels near each other
should alwayg be able to communicate.

y Longitudinal watertight wing bulkheads,
or the equivalent, should be fitted.

4- - Transverse watertight bulkheads shouH
extend to the highest continuous deck as regard
several at each end. and several that come next
should extend to the next deck below.

5- - A stout and reliably watertight deck should
be fitted in the vicinitv' of the water line or a
little above it. -

ft. Rudders should have about duM? t' t area
nw commonly fitted on merchant ve-'- d.

operatic gear of adequate rcr a:--
. ! ",-ti- .


